The 4CW100,000D screen voltage is supplied by a transformer-rectifier system with low capacitance to ground, capable of 1.6 kV at I A and is adjustable from 0 to 100%.
The rectifier and filter are en closed in a "hot deck", floating at the regulated accel HV output.
The "hot deck" is powered by the 4CW100,000D1 s filament transformer and contains the bias supply and "kicker" circuit.
The kicker is neces sary to achieve fast recovery of the accel series regulator.
It causes the 4PR250C control amplifier output tube to conduct ten times its normal operating plate cur rent for approximately 10 ysec, thus charging the grid capacity of the series regulator-modulator tube correspondingly faster.
The fire control logic system triggers the "kicker" via a low capacitance pulse transformer. The maximum current that the accel system can deliver, under normal operation, is controlled by adjust ment of the 4CW100,000D screen and filament potentials.
At present, the filament and screen voltages are 9.2 V and 1.5 kV, respectively.
The regulator-modulator operates in an idling mode until switched into the source via a vacuum relay.
The vacuum relay output is connected to the source by a RG 213/U coaxial cable, with its shield removed.
This cable is part of the HV transmission line carrying the arc power supply output.
To eliminate relay bounce it is necessary to "key off" the regulatormodulator just before the vacuum relay is energized.
Shortly thereafter, the 4CW100,000D is allowed to return to the normal regulator mode and current can flow into the load.
This operation is done through the control amplifier by the fire control logic system. The accel supply could damage the neutral beam source without special pro tective circuits. Associated with the accel power supply are five independent systems, namely:
The interrupt generator is part of the fire control logic system and will be described in detail later.
The overcurrent crowbar consists of a type 'Α' ignitron and current detector. If the load current exceeds a preset value, the ignitron is triggered, shorting the accel power supply unregulated output. When this occurs, the logic system opens the electro-mechanical and electronic contactors and activates the shunt trip breaker, thus securing the system.
The time-overcurrent interlock m o n i tors the load for a given time.
If the preset value is exceeded, the system shuts down thus preventing any serious damage to the source.
The spark gap crowbar is primarily for transformer-rectifier protection and consists of an air spark gap set to trigger at 42 kV.
The shunt trip circuit breaker system is used to secure the accel and suppressor power supplies in the event of a major fault, such as regulatormodulator tube or source sparkdown and is activated by the overcurrent crowbar and fire control logic. There is also a regulator-modulator protection system that monitors the load current, the 4CW100,000D anode and cathode potentials. If the total power into the tube anode exceeds 100 kW, the test facility is shut down. This is accomplished by the use of an analog-multiplier circuit that computes the power of the system. There is a backup system behind this, consis ting of a differential relay circuit which monitors the 4CW100,000D voltage drop.
If the voltage exceeds a preset threshold, regardless of load current, the system is shut down.
SUPPRESSOR POWER SUPPLY
The supply consists of a six-pulse rectifier and series regulator fed from a low capacitance to ground transformer, with the primary connected delta and the secondary wye. The unregulated output is adjustable from 0-100% via a 3 0 Variac on the primary.
The transformer-rectifier feeds a closed-loop series regulator thru two 1 5 0 1 RG11/U coaxial cables.
The regulator is located in the same enclosure as the accel regulator-modulator (see Figure 5 ) . The regulator tube is an Eimac/Varian 4CW25,000A power tetrode with its cathode grounded.
The regulated output is negative.
The feedback loop is closed thru a string of zener diodes, which can be changed to achieve the desired output voltage.
Present output voltage is 1.5 kV. The 4CW25,000A is "keyed on" by accel power supply voltage. The logic system provides two impor tant functions, namely the timing of gates and triggers at the proper level necessary for the operation of all primary power supplies and an overcurrent protection circuit to shut down the accel system when a source sparkdown occurs.
The timing section consists of an array of electro-mechanical and electronic timing circuits in tandem, producing the proper delays and gates. See Figure 1 for details.
The overcurrent protection is accom plished by the interrupt generator which consists of current and voltage compara tors , timers and gate circuits arranged to respond when the accel power supply current exceeds 20 A , if the supply output voltage is less than 2 kV.
If this condi tion exists, the generator produces a gate called "interrupt" which cuts off the regulator-modulator tube for a predeter mined time. The logic will also shut down the accel power supply if a preset number of interrupts is exceeded.
The logic unit is capable of two modes of operation, namely ' f a s t 1 , with timing 10-100 msec or 'slow1 with 0.1-10 sec.
Presently the logic is operating in the slow mode.
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MONITORING SYSTEM
Monitoring of the accel power supply transformer-rectifier and regulated out put voltages is accomplished by precision voltage dividers of 40 ΜΩ and 24 ΜΩ each re spectively, feeding voltage-follower cir cuits. The transformer-rectifier monitor drives a 1 mA, 0-40 kV, F. S. Weston-type 1301 meter.
A 3^-digit digital panel meter is driven by the output of the regulated output voltage monitor.
A potentiometer, mounted on the shaft of the arc power supply inductrol, moni tors the output with respect to shaft position.
The arc supply output pulse voltage, current and plasma probe signals are monitored by a three-channel linear photoisolated telemetry unit capable of opera ting at 20 kV.
The accel and suppressor supply pulse output voltages are monitored by 10,000:1 voltage dividers, with outputs connected to oscilloscopes.
Output currents of both the accel and suppressor supplies are monitored by separate 1Ω shunts. The accel shunt also drives the system's crowbar detector.
